Relationship between arterial blood pressure disturbances and alpha adrenoceptor density.
To investigate the influence of blood pressure disturbances on human platelet alpha 2-adrenoceptor density, we studied 7 normotensive Parkinsonians with orthostatic hypotension and 23 mild essential hypertensive patients. Plasma catecholamine levels were measured by HPLC and alpha 2-adrenoceptor number and affinity determined by [3H]-yohimbine binding. Alpha-adrenergic reactivity was investigated by blood pressure response to noradrenaline infusion in Parkinsonians and by adrenaline-induced platelet aggregation in hypertensive patients. In Parkinsonians with orthostatic hypotension, in comparison with Parkinsonians without orthostatic hypotension and normotensive control subjects age and sex matched, noradrenaline plasma levels were significantly lower (62 +/- 11, 195 +/- 14 and 219 +/- 13 pg. ml-1 respectively, p < 0.05), platelet alpha 2-adrenoceptor number was significantly higher (313 +/- 52, 168 +/- 9 and 174 +/- 4 fmol.mg-1 protein respectively, p < 0.05) and the noradrenaline dose required for a 25 mm Hg increase of systolic blood pressure significantly lower (0.19 +/- 0.03, 0.86 +/- 0.11 and 0.68 +/- 0.10 microgram.Kg-1 respectively, p < 0.05). In hypertensive patients, in comparison with normotensive control subjects age and sex matched, plasma noradrenaline levels remained unchanged (306 +/- 68 vs 246 +/- 28 pg.ml-1) whereas both platelet alpha 2-adrenoceptor number (137 +/- 15 vs 177 +/- 15 fmol.mg-1 protein, p < 0.05) and velocity of adrenaline-induced platelet aggregation were significantly decreased. These results indicate that platelet alpha 2-adrenoceptor density is related to blood pressure values. In Parkinsonians with orthostatic hypotension, the up-regulation of alpha 2-adrenoceptors was induced by the decrease of endogenous catecholamines. In contrast, in essential hypertension a down-regulation of alpha 2-adrenoceptors was observed in spite of no significant increase of catecholamine levels. These results suggest that only sustained abnormal plasma noradrenaline levels could allow the development of alpha 2-adrenoceptor regulatory mechanisms.